The effects of propidium monoazide treatment on the measured composition of polymicrobial biofilms after treatment with chlorhexidine.
The treatment of polymicrobial biofilms with antimicrobial compounds results in not only an overall loss of viability, but also compositional shifts. While DNA-based technologies may be more appropriate for the assessment of bacterial composition than culturing, these techniques amplify DNA from both live and dead cells. Propidium monoazide (PMA) has been used to discriminate between live and dead cells by blocking the DNA from membrane-damaged cells from being amplified. This study evaluated the use of PMA in a saliva-derived polymicrobial biofilm model subjected to a single chlorhexidine (CHX) treatment. The effects of PMA on viable cells were tested using both untreated and PMA-treated saliva as an inoculum. Viability was determined by plate counts, metabolic activity was determined by lactic acid production, and biofilm composition was assessed by 16S rRNA gene amplicon sequencing. Exposure to a 0.2% CHX rinse (meridol® perio) reduced the viability and metabolic activity of 48-hour biofilms. The shift in biofilm composition observed after the CHX exposure was enhanced after a post-rinse PMA treatment. PMA treatment had a small effect on the measured composition of water-rinsed biofilms. Treating saliva with PMA reduced bacterial viability and shifted the bacterial composition of saliva and saliva-derived biofilms. The removal of DNA from non-viable cells with PMA treatment was shown to elicit an improvement in the detection of shifts in in vitro polymicrobial biofilms after antimicrobial treatment. However, PMA also influenced the ability of cells to grow, indicating that PMA should be used with caution.